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ABSTRACT 

PURPOSE: To provide a zoom lens for photographing and video which has a 
vibrationproof function, is small in size and high in performance and is 
adequate particularly from a standard region to a wide angle region. 

CONSTITUTION: This zoom lens has, successively from an object side, a first 
lens group Gl having a negative refracting power, a second lens group G2 
having a positive refracting = power, a third lens group G3 having -a negative 
refracting power and a fourth lens group G4 having a positive refracting 
power. The spacing between the first lens group Gl and the second lens 
group G2 decreases, the spacing between the second lens group G2 and the 
third lens group G3 increases and the spacing between the third lens group 
G3 and the fourth lens group G4 decreases at the time of magnification 
vibration from a wide angle end to a telephoto end. The zoom lens described 
above satisfies the conditions 0 .2< | f3 | / (fW. fT) (sup l/2)<5. 
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x t m& u > x t o u >x*3ck am 

*flttfcIE*=X#XW>X*6fcS82 U>XSfG2 
P503W>Xt*#«fcflffi*|iilWfciE^-X*X^ 
>X£0te£totfU>X*e&S8i3 1^>X8G 3 t, 30 
«J W« (Z ih ffi £ ft fc IE * - X il X U > X\ dl 
IBfcl&Jttfcft^-XrtXl^X, Wi&l^X. J3j;tfH 
i!i^>Xi:«ftMlriHIffiftft»fcft>i-X*XU>Xi: 
(OB ft t>* 1^ > X* 6 ft *» 4 1/ >X* G 4 t rt> 6 «S J/£ 
£ttTU£„ fcfc, 3B2U>X»C2<!:5g3U>XlSC 

S (y) = (y 2 /R) / (1+ (1 -k 
+ C2 * y 2 +Ci * y 4 +C 
+ Cia • y 10 + ■ • • 
*fc, ##iBa&Wtt*¥& r tt, (c) T£*40*8*ns. 

r = l/ (2 • C* + 1/R) 

[0 0 3 9] 
»2] 



[0 0 3 6] KMtt, >X»©tttt 

TX-A|llil^«oT*«ft±*IM*'r*. S3 
l/>XflG3*Wtt*BT*5B«tt«l lC*?Tjt«l 

t fi«ig^.*^fS][X®S«SS^ -ft. X- A > XCOM 

*««2tt_*»R6^ 

V>Xic"affl l/fctOT»oT, ±ifiL&§ttgW 1 CDX 

«fc tf» tt*&Wfc 9T^5, 
[0 0 3 7] (2) 4c««0>«IKffi|2a>n7C 

©«S»lf*. X (2) fc*l»t, f ttttAKSS. F 

*x&s*to at>\z, &m<D&¥\mmw*>v>&\/> 

XffiOJHfffc, r«*l/>Xflfi0>ft*¥S«\ dliftb 
>XlBroiR*. n (D) fcitXvttd* (A = 5 8 7. 
6nm) l:#-rSH*f»*<k^7-y^«:^LT^S, 
Sfc. n (G) J! g fit (A = 4 3 5. 8 nm) l:*JT£ 

[0 0 3 8] imn\t, ytmz$MU-Jj\n)V)ifii<x$;y % 
iB$ylc^tt*:)t<*^lfil©iftttffi^S (y) . AE^cDiIJi 
^¥&£R, I'lJSftRSk. n;*0>* : «ifti»ft*Cn t 

Lfcts. «tco»3S (b) «2n^. 
[ftl] 



y' /R? ) 
• y fi +C< 



f = 20. 5-34. 
Fio = 2. 85-2. 
2w=9 5. 2 4°- 



0 

8 9 
-64. 



(b) 



(c) 



64° 



—21- 



(8) $$M¥7 - 1 5 2 0 0 2 

13 U 





r 


d 




n( D) 


n( G) 


%\ 


49. 5289 


2. 5000 


49.45 


1. 77279 


1.79232 


2 


19.4095 


13.0000 








3 


-82.4606 


2.0000 


47.47 


1. 78797 


1. 80879 


4 


38. 9679 


2.8000 








5 


153. 9449 


4.0000 


31.62 


1.75692 


1. 78801 


6 


-153.9449 


0.2000 








7 


34. 8138 


3. 5000 


31.62 


1 756Q2 




8 


51.6962 


(d8= nj§» 






9 


43.0163 


1.2000 


29.46 


1.71736 


1.74922 


10 


22.3590 


5. 5000 


69.98 


1.51860 


1. 52767 


11 


-56. 7508 


3, 3043 








12 


48. 3572 


3.0000 


53.93 


1.71300 


1. 72942 


13 


434.2482 


(dl3=pJgE) 









14 


-63. 7697 


1. 2000 


52.30 


1.74810 


1. 76589 


15 


22,2500 


4.0000 


25. 35 


1.80518 


1.84725 


16 


76. 7021 


(d!6=«T£) 






17 


28. 7572 


a. oooo 


50.84 


1.65844 


1. 67474 


18 


68.4386 


1.5000 








19 


67.8965 


2.0000 


26.05 


1. 78470 


1.82453 


20 


27.6436 


2. 5000 








21 


2047.9031 


4.0000 


45. 37 


1. 79668 


1.81880 


22 


-50.1414 


0.2000 








23 


105.9867 


8.0000 


57.03 


1.62280 


1.63639 


24 


-20. 3500 


1.7000 


23.01 


1.86074 


1.91065 


25 


-44.6298 


(Bf) 









f 20.50 34.00 

d8 17.80931 1.49721 

dl3 3.60321 11.73891 

dl6 9.14332 1.00762 

Bf 38.597 50.219 

1 ffi 1. 0000 0. 0000 0. 47800X 10 * 

C C C H C 1 0 

0. 44680X 10 ' » -0. 76090 X 10" 1 ' 0. 12150X 10~ 1 J 

D = 19.2 

f* = 20.5 A3 = 3.487 

f T = 34.0 (1) f3 / (f? • fT ) = 1.900 

fl = -27.983 (2) f2 / I fl I = 1.249 

f2 = 34.963 (3)AS3/|f3 I = 0.004 

f3 = -50.151 (4) R31/I f3 I = -1.2716 

f4 - 39.988 ( 5) L/ I f 3 I = 0.1037 

R31= -63.7697 (6) N- = 1.74810 

L = 5.2 SO (7) v = 52.30 
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(9) 



4MB¥7 - 10 2 0 0 2 



15 



16 



(8) I f3 l/f4 

(9) q- 



= 1.2542 
= -0.483 



(10) A S3 /D 

(11) A3 / <fH 



= 0.0104 
f T ) 1/2 = 0.132 



lf$3l/>XP©#«i 
S^rnl^Sdfi (mm) 
(mm) 



0. 
0. 



2 0 
1 7 2 



0. 
0. 



2 0 
2 0 9 



[0 0 4 0] EB5 ££#0 6 tt, *tl-FnjCft*t*tf 
^»iRSH*J:tfaa«l:*»'5fl!«aBIT*-6. W 

dS (A= 5 8 7. 6 nm) Gttgtt U = 4 3 
5. 8nm) Sr**l*'n*LT^4o Sfc. JWSUDGSfe 

[0 0 4 1] C*H.« 2J _B 7.tt. -%Jgffii 

IE* i Xh X W >X. ttftffll;: a® fcftttifcfM -x* 

flffi^lpJlj-fcft^rx^X l/>XifflflU>X^%ftffl!l 
ic [HJS £ A It fc ft > - X ft X U > X t <z>ft5-& lx > 

x mau>x&&wti#M\zihm&faitfzm*-z* 

XU>X**Sfc*!&2l/>XJPfG2fc> 
I^ttfciE^-X*xl/>XtHI!fl^>Xi©aS&toli-U' 
>X*3itfHIH^>XA»6te-5lS3U>XBG3t. #J 
*«lrlBBB&Ifi]WfcE/-X*XU>X» ffidbU>X:fc 30 

«4 P>XRG4 i^&«j£*nT^S. fcfe. 352 U 

>X»G 2 £$3 k>X«G3tofaiicii^oJ;^i: 
«Q»os>wKtt&n, 353 u>xmo3tmA v>x 



[0 0 4 2] is 7 a. j2;fl«!c43rt^&u->x-a¥wttw 

■rx-AWiaric^oTjitujifitfft-r*. ^3 
u > 3 wicjtwiyiiniicias-p* D . « 

a? tu x- a v > xofijfttcfiiat"* »co 
anw.ansj;5i:ttott^. % mm 3 »n 

«:* □ Sit eo«.f?i«a)X- a V > Xtr-a-ffl-L-fct)-©T* 
±»tfc*i(SHiox-yAU>xtra«Aji*w 

[0 0 4 3] *C0S (3) fc, *ffK^«lEM 3 Office 
OttftlB^. « (3) fc*^T, ftt&&IM&. K 
.iQ«F*>/t-£, 2wttiaft^, 

XMC9JKff£> rfc£W>Xfl8©lto¥¥e£, dttftU 
>Xffi[WB£, n (D) fcitfvttdft U = 5 8 7. 
6nm) CTt5M$^ 7 J7-^S^^LTt^ 0 
*fc, n (G) ilgS (A = 4 3 5. 8 nm) IC*TJ** 

[0 0 4 4] 
[*3] 

f = 3 6. 0-6 8. 5 
Kjo = 2. 85-^. 8 0 
2 w = 6 3 . 5 * -34. 2° 
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(10) 



t$BB¥7- 1 5 2 0 0 2 



17 



18 





r 


cj 






n ( CI} 


1 


149.4295 


3.0000 


25.50 


1.80458 


1.84634 


2 


398. 3922 


0.2000 








3 


214. 5071 


2.1000 


57.53 


1. 67025 


J,. uo**vu 


4 


39. 0567 


7. 7000 








5 


-720 3689 


2.0000 


57.53 


1. Of \JoO 


1. 00*100 


6 


42 9937 

TBI | 


3.1000 








7 


Tt£l. IMA 


3.5000 


23.01 




1. ?1U09 


g 


65 3028 


(d8= *>J«) 






q 


44 08S4 


1.4000 


23.01 




i. yiuoo 


10 


27.1290 


9.0000 


70.41 


1.48749 


1.49596 


11 


-70.4660 


1.4000 


25.50 


1.80458 


1.84634 


12 


-113.6333 


0.1000 








13 


56.6710 


5.8000 


70.41 


1.48749 


1.49596 


14 


-77. 8313 


0.1000 








15 


34.8137 


3.6000 


60.23 


1.51835 


1.52897 


16 


71.4894 


(ui6=W3fc) 









17 


-60.8m 


2.4000 23.01 


1. 86074 


1. 91065 


18 


-32.4210 


1.1000 69.98 


1.51860 


1. 52766 


19 


680.4752 


1.3000 






20 


-111.6932 


1.4000 69.98 


1.51860 


1. 52766 


21 


40.4027 


(621- m) 







22 


-64.1884 


5.0000 


61,09 


1.58913 


1.60102 


23 


-29. 0449 


0.1000 








24 


56. 9417 


5.0000 


60.14 


1.62041 


1.63314 


25 


-64.3742 


2.3000 








26 


-32.8044 


1.4000 


25.50 


1.80458 


1.84634 


27 


-142.6489 


(Bf) 









f 36.00 68.50 
d8 35.90188 2.80378 
dl6 5.57243 16.43503 
d21 17.75710 6.79450 
Bf 37.8905 48.7527 

(*ft2t£ffi) (1) f3/ (fff • fT) = 0.9062 

= 0.68 

I = 0.0067 

-• -1.3520 

= 0.138 

= 1. 51860 

- 69.98 

= 0.6924 

= 0.90904 

= 0.013 

f T ) "* = 0 

(BSfix-*) 



f W = 


36. 00 


40 (2) f 2 / 1 M | 


fT = 


68. 50 


(3) A S3 / i f 3 


f 1 - 


-50.000 


(-1) K31/ f3 1 


f 2 = 


34.000 


(5) L/\ f3 1 


f 3 = 


-45. 000 


(6) N- 


f4 = 


64. 995 


(7) v- 


R31= 


-60.839 


(8) t f 3 \ / f4 


L = 


6.2 


(9) q- 


D = 


23.1 


(10) A S3 /D 


A3 = 


0 


(11) A3 / (fW • 
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(11) 



4*M¥7 - 1 5 2 0 0 2 



19 



Ba#fi©lMMI (mm) 0. 3 0 

«<0#B» (mm) -0. 34 6 



20 



0.3 0 
-0. 3 8 7 



[0 0 4 5J B8«£tfH9tt. *n**U£ft*lC*W 

SBfcfc^T. FnottF^Wt-*, YttfciBft, Dli 
d$ (A = 5 8 7. 6 nm) GISg® (A = 43 

[0 0 4 6] 

AU>XK»fiTfc£. a? 

[H 1 ] *5M!0>» 1 *««t**-BX-Al/>XO«l G 3 

G4 

[®2] 0 i «d» i mmm<D£m\zmz>&wm®T 1 
»*. s 

[H 3 ] H 1 om 1 &Jtfl0ra«IC*l?*lltt£H'? F s 



[0 4] 2 **«K***X-AU>X«)W 

[0 5] H4©»2*lB«ro/2;ft«JC*Ct5»«aH-T? 

[H6] (fl4 0)3S2%tgfla>aiB«lC«{t«tt«2&SlT 
**. 

[0 7 ] *j8W<Z>JB 3 *««Hw^*-5X- A U- >X0>« 

[El 9] 0 7 0)?B 3 *JSfl©i!ia«K*it^fB«-iSfailT 

GT »ll/>X« 
G2 »2U>X» 
&3^>Xi$ 
»4W>X1¥ 



MP1RD 



[Hi] 




—25— 



(12) 



«0B¥7- 1 0 2 0 0 2 



[H2] 

Y-21.6 




-26- 



(14) 



WM¥7- 15 2 0 0 2 



[06] 



V-21.6 




IMS] 



Fm-2.66 
D 



0.500 



0 D 




Y-2U6 



i 

Y-IS.2 



^ 



-=Jd g 



Y-15.2 
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(15) ftfflW- 7 - 1 5 2 0 0 2 
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